The conductance of a sample scattering elastically and coupled to leads with many channels is derived. We assume that all the incident channels on one side of the sample are fed from the same chemical potential. The transmitted and reflected streams are determined by the incident streams through the multichannel scattering properties of the sample. We do not assume that the channels equilibrate with each other. Our result differs from those given earlier by other authors, except for that of Azbel [J. Phys. C 14, L225 (1981)],which is confirmed. We point out that a similar result is obtained for the conductance in a single channel at a temperature above zero. As an application, we obtain the dependence on channel number N of the contributions to the conductance of a small ring, periodic in the Aharonov-Bohm flux through it. Terms whose period is h/e as well as those with period h /2e vary with X as 1/X.
I. INTRODUCTION
The conductance G due to elastic scattering of an obstacle, characterized by transmission and reflection coefficients T and R, is given by' G =(e /mA)T/R . Equation (1.1) has been used to obtain the scaling of the resistance of a one-dimensional wire as a function of its length. This has been used to develop the modern scaling theory for one-dimensional conduction. ' Small structures of normal metal, with an opening, are sensitive to an Aharonov-Bohm flux. Reference 5 analyzed cylinders and rings through the correlation-function approach, whereas Eq. (1.1) was used in Refs. 6 and 7 to treat strictly one-dimensional rings.
Generalizations of Eq. (1.1), treating samples connected to leads with many channels, have been presented in Ref.
3 and Refs. 8 -10 . References 3 and 9 add the conductances of channels in parallel, whereas no simple result is found in Ref. 8 
II. THE SINGLE-CHANNEL CASE
In this section we present a brief derivation of the single-channel conductance formula Eq. (1.1) and its generalization to nonzero temperature. Extended discussions can be found in Refs. 1 -3, 8, and 17 -19 . To derive Eq.
(1.1), we consider the situation depicted in Fig. 1 (e/m%) g T, J (p~-p2) .
It is convenient to introduce a total transmission probability and reflection probability into the ith channel:
cident channels on both sides of the barrier are fully occupied, all outgoing channels will also be fully occupied. 
